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A radial/axial ring rolling mill for rolling a ring has an axial
rolling device and a radial rolling device. The radial rolling
device includes a main roller and a roller mandrel, between
which the ring can be shaped. The roller mandrel 1s retained
in the upper region thereol on a mandrel bearing head
supported in a first linear adjustment device to be able to be
horizontally adjusted 1n such that the roller mandrel can be
moved perpendicularly to the longitudinal extent thereof in
the direction towards the main roller and in the opposite
direction thereto. The first linear adjustment device together
with the mandrel bearing head and the roller mandrel 1s able
to be adjusted as a unit by a second linear adjustment device
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RADIAL/AXIAL RING ROLLING MILL FOR
ROLLING A RING

The 1nvention relates to a radial/axial rning rolling maill for
rolling a ring, having an axial rolling device and a radial
rolling device, wherein the radial rolling device has a main
roller and a roller mandrel, between which the ring can be
shaped, wherein the roller mandrel 1s retained 1n the upper
region thereof on a mandrel bearing head which 1s supported
in a first linear adjustment device so as to be able to be
horizontally adjusted in such a manner that the roller man-
drel can be moved perpendicularly to the longitudinal extent
thereol in the direction towards the main roller and 1n the
opposite direction thereto.

A radial/axial ring rolling mill of the type mentioned 1s set
out in DE 10 2016 101 939 A1 and 1s used to roll seamless
rings from a metal blank or a ring preform. The ring preform
1s shaped by means of different rollers from the original
diameter to the desired end diameter. The axial rolling
device serves in this instance to shape the ring in the
direction of the rotation axis thereof or an axis which 1is
parallel therewith, that 1s to say, to shape the side flanks of
the ring. The radial rolling device serves to shape the ring in
a direction which extends perpendicularly thereto, that 1s to
say, 1n the direction of the radius of the ring which 1s
intended to be formed. The terms “axial” and “radial” are
used accordingly in the context of this description.

In the known radial/axial ring rolling mill, the ring
preform 1s placed on a substantially horizontal table and a
roller mandrel 1s, for example, introduced from above 1nto
the mner space of the ring. The roller mandrel 1s supported
so as to be able to be vertically displaced on a mandrel
bearing head arranged above the table and can be lowered
until the lower end of the roller mandrel engages 1n a lower
mandrel bearing which 1s arranged below the table.

In order to be able to remove the rolled ring at the end of
the rolling operation, the roller mandrel must be pulled out
of the rolled ring, which can be carried out by it being pulled
vertically upwards relative to the mandrel bearing head by
means of a mandrel lifting device. In this instance, there 1s
the problem that the mandrel lifting device in the upper
position thereot protrudes to a relatively significant extent
upwards above the mandrel bearing head, whereby there 1s
the risk of the mandrel lifting device becoming damaged or
bent, for example, as a result of a crane, by means of which
a ring preform 1s placed i the ring rolling mill or the
completed ring 1s removed from the ring rolling mall.

The shaping of the ring preform 1n a radial direction takes
place between a main roller and the roller mandrel. To this
end, 1t 1s necessary to adjust the spacing between these two
components. This 1s carried out with the known radial/axial
ring rolling mill by the mandrel bearing head which carries
the mandrel lifting device being gmded in an adjustable
manner in a horizontal linear adjustment device relative to
the machine frame. By adjusting the mandrel bearing head
by means of the horizontal linear adjustment device, the
roller mandrel can be moved 1n a radial direction towards the
main roller and 1n an opposite direction thereto.

A radial/axial ring rolling mill 1s used not only for a
specific s1ze of a ring which 1s intended to be rolled, but also
for diflerent ring sizes. In this instance, rings which may
differ significantly in terms of their axial height are rolled.
Particularly with relatively small rings with a small 1mner
diameter and thereby a corresponding small roller mandrel
diameter and with a small axial ring height, there i1s a
relatively high bending loading of the roller mandrel when
the spacing between the lower mandrel bearing and the
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2

upper mandrel bearing 1s too large. It 1s known to lower the
upper mandrel bearing relative to the mandrel bearing head
by means of the mandrel lifting device, whereby the bending
length of the roller mandrel 1s reduced and the bending
loading during the shaping process 1s accordingly reduced.
However, it 1s disadvantageous in this case that there is
adjusted between the upper mandrel bearing and the mandrel
bearing head a vertical offset, which leads to bending
torques which have to be absorbed 1n the mandrel bearing
head.

An object of the invention 1s to provide a radial/axial ring
rolling mill for rolling a ring 1n which 1n a structurally
simple manner an adaptation of the geometric relationships
to the size of the ring which 1s mtended to be rolled 1s
possible.

This object 1s achieved according to the invention with a
radial/axial ring rolling mill having the features of claim 1.
In this case, there 1s provision for the first linear adjustment
device together with the mandrel bearing head and the roller
mandrel to be able to be adjusted as a umit by means of a
second linear adjustment device 1n a vertical manner so that
the roller mandrel can be pulled out of the inner space of the
ring and introduced therein.

According to the invention, there 1s taken as a basis the
basic consideration that 1t 1s possible to dispense with the
mandrel lifting device which 1s formed on the mandrel
bearing head 1n the prior art and that the roller mandrel can
be securely fitted to the mandrel bearing head. For vertical
adjustment of the roller mandrel, 1t 1s no longer adjusted
relative to the mandrel bearing head, but instead the roller
mandrel 1s adjusted together with the mandrel bearing head
and together with the horizontal first linear adjustment
device of the mandrel bearing head as a unit. In this manner,
an oflset 1s reliably prevented from being able to be formed
between the mandrel bearing head and the upper mandrel
bearing.

Since according to the invention there 1s no relative
adjustment between the roller mandrel and the mandrel
bearing head, the problem 1s also prevented of the mandrel
lifting device protruding upwards far beyond the mandrel
bearing head.

The first linear adjustment device for the horizontal
adjustment of the mandrel bearing head and consequently
for the radial adjustment of the roller mandrel extends
horizontally or at least with a significant horizontal compo-
nent. In a preferred embodiment of the invention, there 1s
provision for the mandrel bearing head to be preferably
securely fitted to at least one and in particular two parallel
horizontal carriers. The carriers may engage 1n a displace-
able manner through a guiding carriage of the first linear
adjustment device and be hornizontally guided thereon,
wherein at the side of the guiding carriage facing away from
the mandrel bearing head a drive device for the adjustment
movement, for example, a hydraulic cylinder, 1s preferably
arranged.

The roller mandrel 1s preferably retained in a fixed and
non-displaceable manner in the mandrel bearing head. If the
roller mandrel has to be replaced, for example, as a result of
wear, the connection between the mandrel bearing head and
the roller mandrel has to be released. In this instance, there
may be provision for the roller mandrel to be retained 1n the
mandrel bearing head by means of clamping and in particu-
lar by means of hydraulic clamping.

The vertical adjustment of the unit which the first linear
adjustment device and the mandrel bearing head and the
roller mandrel comprises i1s preferably carried out by the
guiding carriage of the first linear adjustment device being
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able to be adjusted along a vertically extending path of the
second linear adjustment device. The path may, for example,
be formed by a vertical guiding column which may be
secured to the machine frame. The adjustment movement 1s
preferably carried out by means of at least one hydraulic
piston/cylinder unit.

In order to fix the first linear adjustment device and
consequently also the mandrel bearing head and the roller
mandrel 1 a predetermined position, the guiding carriage of
the first linear adjustment device may be preferably fixed or
secured to the path of the second linear adjustment device 1n
a stepless manner. In particular, the fixing 1s carried out by
means of clamping, which can be carried out hydraulically
and/or pneumatically.

The upper end of the roller mandrel 1s secured in the
mandrel bearing head by means of a mandrel bearing
clement. In order to change the roller mandrel, the mandrel
bearing element can be removed in an upward direction
from the mandrel bearing head. A new roller mandrel can
subsequently be introduced again together with a new man-
drel bearing element from above into the mandrel bearing
head and subsequently fixed to the mandrel bearing head.
Alternatively, 1t 1s also possible to separate the mandrel
bearing element from the old roller mandrel and to attach it
to a new roller mandrel and to then insert the mandrel
bearing element together with the new roller mandrel into
the mandrel bearing head.

In so-called non-productive times of operation of the
radial/axial ring rolling mill, for example, during a work-
piece change, the roller mandrel can be rotatably driven
about the longitudinal axis thereof by means of a motor
which 1s fitted, for example, to the mandrel bearing head and
in particular to the mandrel bearing element. As a result of
the rotation of the roller mandrel, the cooling thereof can be
improved. During the operation of the radial/axial ring
rolling mill, that 1s to say, during the rolling of a ring, this
motor can be switched off or switched into a passive state.

There 1s preferably provision for the guiding carriage to
be able to be displaced vertically upwards to such an extent
that the roller mandrel 1s moved completely out of the ring.
In this manner, the replacement of the ring or the insertion
ol a new ring preform 1s facilitated.

There 1s further provision for the guiding carriage to be
able to be displaced so far downwards that the effective
roller mandrel length, that 1s to say, the spacing between the
lower mandrel bearing and the upper mandrel bearing head
can be adapted to the height of the ring which 1s intended to
be rolled and 1n particular can be shortened for rolling lower
rings.

In a preferred embodiment of the invention, there 1s
provision for the roller mandrel to be retained at the upper
end thereof on the mandrel bearing element which can be
releasably fixed in the mandrel bearing head. In this
instance, the removable mandrel bearing element can be
fixed 1n the mandrel bearing head, preferably by means of
clamping.

The motor, by means of which the roller mandrel 1s
rotatably driven, drives the roller mandrel preferably inde-
pendently of the rolling torque of the ring which 1s intended
to be rolled. In this istance, the motor 1s configured in such
a manner that 1t can also drive the roller mandrel during the
non-productive times of the operation of the radial/axial ring
rolling mill, for example, during a workpiece change, in
order, for example, to be able to better cool the roller
mandrel during these times. During the normal rolling
process, the motor 1s preferably switched into a passive
state.
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The mandrel bearing element which 1s fitted to the upper
end of the roller mandrel 1s preferably retained in the
mandrel bearing head in such a manner that tilting and/or
rolling torques which occur can be introduced into the
mandrel bearing head.

In order to roll a nng preform which 1s placed on a table
with a horizontal orientation, the wvertical second linear
adjustment device 1s activated from an upper position,
whereby the guiding carriage 1s moved together with the
mandrel bearing head and the roller mandrel along the path
of the column 1n a downward direction and lowered until the
roller mandrel engages through the ring preform with the
lower end thereof and engages 1n the lower mandrel bearing.
At the same time or subsequently, the first linear adjustment
device 17 1s activated, whereby the mandrel bearing head 1s
displaced with the roller mandrel relative to the guiding
carriage 1n the direction of the main roller until the ring
preform R 1s retained between these two components with a
tight fit. Subsequently, the shaping operation 1s carried out in
conventional manner.

Further details and features of the invention can be seen
from the following description of an embodiment with
reference to the drawings, in which:

FIG. 1 1s a perspective view of a radial/axial ring rolling
mill, wherein the roller mandrel 1s arranged 1n a position
pulled upwards out of the ring preform, and

FIG. 2 shows the radial/axial ring rolling mill according
to FIG. 1, wherein the roller mandrel 1s lowered and engages
through the ring preform.

FIGS. 1 and 2 are perspective side views of a radial/axial
ring rolling mill 10. The radial/axial ring rolling mill 10 has
a base frame 23 on which an axial rolling device 11 1is
preferably displaceably mounted. The axial rolling device 11
has a frame 24, on which two tapered rollers 25 are
supported in conventional manner.

With spacing from the axial rolling device 11, there 1s
arranged on the base frame 23 a radial rolling device 12
which has a frame 26 which 1s securely positioned on the
base frame 23. The radial rolling device 12 has 1n conven-
tional manner a main roller 14 which 1s rotatably supported
about a vertical rotation axis D1. In addition to the main
roller 14, there 1s provided a horizontal table 13 on which an
annular blank or a ring preform R can be placed, as
illustrated 1n the Figures.

There 1s arranged on the frame 26 of the radial rolling
device 12 a vertical column 21 which forms a vertical linear
path 22 for a second linear adjustment device 18, by means
of which a guiding carriage 20 can be vertically adjusted
along the path 22 of the column 21, as indicated by the
double-headed arrow S2.

The guiding carriage 20 can be fixed to the column 21 by
means of clamping either 1n fixed positions or 1n a stepless
manner i any desired position along the path 22.

The guiding carriage 20 1s part of a first linear adjustment
device 17 and has two parallel-extending guiding holes 27
which extend horizontally and through which a rod-like
carrier 19 extends 1n each case, wherein the carriers 19 are
displaceably supported in the guiding holes 27.

At the right end thereof facing the axial rolling device 11
according to FIG. 1 there 1s mounted on the carriers 19 a
common mandrel bearing head 16 which connects the
carriers 19 to each other.

At the side of the guiding carriage 20 facing away from
the mandrel bearing head 16, the two carriers 19 are con-
nected by means of a yoke 28, wherein between the yoke 28
and the guiding carriage there i1s arranged a hydraulic
adjustment device 29 by means of which the carriers 19 and
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consequently also the mandrel bearing head 16 can be
adjusted horizontally 1n the direction of the axial rolling
device 11 and in the opposite direction thereto, as indicated
by the double-headed arrow S1.

There 1s secured on the mandrel bearing head 16 a roller
mandrel 15 which protrudes freely downwards 1n a vertical
direction and which extends 1n an axial direction, that 1s to
say, parallel with the vertical rotation axis of the ring
preform R.

When the guiding carriage 20 1s adjusted vertically along
the path 22 of the column 21, the carriers 19, the mandrel
bearing head 16 and the roller mandrel 15 are consequently
at the same time also adjusted vertically, whereby the roller
mandrel 15 can be introduced from above into the inner
space ol the ring preform R and guided through it. Accord-
ingly, the roller mandrel 15, by raising the guiding carriage
20, can also be lifted out of the mnner space of the ring
preform R or the ring which 1s formed from it.

Below the table 13 there i1s provided in conventional
manner a lower mandrel bearing 30 in which the roller
mandrel 15 can be introduced with the lower end thereof so
that 1t 1s then retained both at the lower end and at the upper
end.

After the shaping of the ring preform R to form a ring of
the desired size has finished, the axial rolling device 1s
retracted again from the ring and the first linear displace-
ment device 17 1s displaced in such a manner that the
mandrel bearing head 16 moves away from the guiding
carriage 20 and consequently the spacing between the main
roller 14 and the roller mandrel 15 1s increased. At the same
time or subsequently, the guiding carriage 20 1s raised by
activating the second linear displacement device 18 along
the path 22 of the column 21, whereby the roller mandrel 15
1s lifted out of the ring so that 1t 1s now free and can be
removed by means of suitable lifting devices from the table
13.

The upper end of the roller mandrel 135 1s secured in the
mandrel bearing head 16 by means of a mandrel bearing
clement 31. In order to change the roller mandrel 15, the
mandrel bearing element 31 can be removed 1n an upward
direction from the mandrel bearing head 16. A new roller
mandrel 15 can subsequently be introduced again from
above 1to the mandrel bearing head 16 together with a new
mandrel bearing element 31 and subsequently fixed to the
mandrel bearing head 16. Alternatively, it 1s also possible to
separate the mandrel bearing element 31 from the old roller
mandrel 15 and to {1t 1t to a new roller mandrel 15 and to then
place the mandrel bearing element 31 together with the new
roller mandrel 15 1n the mandrel bearing head 16 or to
change the roller mandrel 15 in the machine without remov-
ing the mandrel bearing element 31.

The roller mandrel 15 can be rotatably driven by means of
a motor 32 1n order to cool the roller mandrel 15 particularly
during non-productive times of the radial/axial ring rolling
muall.

The 1nvention claimed 1s:

1. Radial/axial ring rolling mill for rolling a ring com-
prising an axial rolling device and a radial rolling device,
wherein the radial rolling device has a main roller and a
roller mandrel, between which the ring can be shaped,
wherein the roller mandrel 1s retained 1n an upper region of
the roller mandrel on a mandrel bearing head which 1s
supported 1n a first linear adjustment device so as to be able
to be horizontally adjusted 1n such a manner that the roller
mandrel can be moved perpendicularly to a longitudinal
extent of the roller mandrel in a direction towards the main
roller and 1n an opposite direction away from the main roller,
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wherein the first linear adjustment device together with the
mandrel bearing head and the roller mandrel can be trans-
lated vertically as a unit by a second linear adjustment
device so that the roller mandrel can be pulled out of an 1nner
space ol the ring and introduced therein.

2. Radial/axial ring rolling mill according to claim 1,
wherein the roller mandrel 1s retained in a non-displaceable
manner in the mandrel bearing head.

3. Radial/axial ring rolling mill according to claim 2,
wherein the roller mandrel 1s retained 1n the mandrel bearing,
head by clamping.

4. Radial/axial ring rolling mill according to claim 2,
wherein the mandrel bearing head i1s fitted to at least one
horizontal carrier.

5. Radial/axial ring rolling mill according to claim 2,
wherein the roller mandrel 1s retained at the upper region on
a mandrel bearing element which 1s releasably fixed in the
mandrel bearing head.

6. Radial/axial ring rolling mill according to claim 2,
wherein the roller mandrel can be rotated by a motor about
a longitudinal axis of the roller mandrel.

7. Radial/axial ring rolling mill according to claim 1,
wherein the roller mandrel 1s retained 1n the mandrel bearing,
head by clamping.

8. Radial/axial ring rolling mill according to claim 7,
wherein the mandrel bearing head i1s fitted to at least one
horizontal carrier.

9. Radial/axial ring rolling mill according to claim 7,
wherein the roller mandrel 1s retained at the upper region on
a mandrel bearing element which 1s releasably fixed in the
mandrel bearing head.

10. Radial/axial ring rolling mill according to claim 7,
wherein the roller mandrel can be rotated by a motor about
a longitudinal axis of the roller mandrel.

11. Radial/axial ring rolling mill according to claim 1,
wherein the mandrel bearing head i1s fitted to at least one
horizontal carner.

12. Radial/axial ring rolling mill according to claim 11,
wherein the carrier engages in a displaceable manner
through a guiding carriage of the first linear adjustment
device.

13. Radial/axial ring rolling mill according to claim 12,
wherein the guiding carriage of the first linear adjustment
device can be adjusted along a vertically extending path of
the second linear adjustment device.

14. Radial/axial ring rolling mill according to claim 13,
wherein the guiding carriage of the first linear adjustment
device can be fixed to the path of the second linear adjust-
ment device.

15. Radial/axial ring rolling mill according to claim 14,
wherein the first linear adjustment device 1s fixed to the path
of the second linear adjustment device clamping.

16. Radial/axial ring rolling mill according claim 3,
wherein the guiding carriage can be displaced vertically
upwards to such an extent that the roller mandrel 1s moved
completely out of the ring.

17. Radial/axial ring rolling mill according to claim 1,
wherein the roller mandrel 1s retained at the upper region on
a mandrel bearing element which 1s releasably fixed in the
mandrel bearing head.

18. Radial/axial ring rolling mill according to claim 10,
wherein the mandrel bearing element fixed in the mandrel
bearing head by clamping.

19. Radial/axial ring rolling mill according to claim 1,
wherein the roller mandrel can be rotated by means of a
motor about a longitudinal axis of the roller mandrel.
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